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CORRESPONDENCE
Letters to the Editor
Insights Into (the Interstitium of)
Degenerative Aortic Valve Disease
I read with great interest the recent State-of-the-Art paper by
Goldbarg et al. (1) concerning degenerative aortic valve disease
(DAVD). This paper succinctly covers the pathophysiological
insights into DAVD from endothelial cell function to genetic
factors. However, I believe one significant contributor to DAVD
was not given proper consideration in their review. Namely, the
interstitial cells, or myofibroblasts, within the interstitium of the
valve are likely a great source of etiology and/or perpetuation of
DAVD. These cells are both highly contractile and biosynthetic in
the aortic valve (AV) compared with the cells from the other valves
(2– 4), likely because of stresses and strains imposed during valve
closure. Moreover, the cyclic loading they undergo during the
cardiac cycle, in the presence of bioactive transforming growth
factor 1 (TGF1), leads to significantly altered cell phenotype,
biosynthesis, and drastic changes in the leaflet matrix within 2
weeks in vitro (5).
Because of these known characteristics of the interstitial cells, I
propose that there is an age-dependent mechanism that may
initiate DAVD from within the interstitium. Christie and Barrett-
Boyes (6) first showed how biaxial tissue compliance is lost in the
AV with increasing age. It is well established that the biaxial tissue
compliance of the AV is largely dictated by the type I collagen
found in the fibrosa (aorta side) layer of the AV (7–9). This
circumferentially oriented fibrillar collagen provides the leaflets
with structural integrity to withstand transvalvular pressure while
permitting large strains for apposition in the radial direction.
Additionally, Robicsek et al. (10) presented a theory of stress
overload in the AV with increasing age; however, to date, little
work has been done to explore this theory further. Primarily, they
theorized that a likely culprit for DAVD is increased stress on the
AV leaflets because of a loss of compliance in the aortic wall. As
compliance decreases in the aortic wall, vessel dilation decreases,
which inhibits stress transfer from the collagen fibers in the circum-
ferential direction to the highly extensible elastic fibers oriented
radially (11,12). This transfer inhibition results in larger circumferen-
tial stresses and strains on the collagen fibers, to which the circum-
ferentially orientated interstitial cells are tightly anchored. To further
support this theory of stress overload in the circumferential direction,
nearly all DAVD pathologies originate and perpetuate in fibrosa layer
of the leaflet, where the circumferentially oriented collagen resides
(13).
Although it is undoubtedly a complex cell-matrix interaction, I
believe that loss of tissue compliance, via collagen damage or
fatigue with age or stress transfer inhibition in the radial direction,
serves to directly increase interstitial cellular deformation. The
natural progression of DAVD may therefore be predicated largely
on a particular series of events in aging individuals in which
TGF1 becomes bioactive from its latent state by interstitial
cellular stretch. The interstitial cell population then undergoes
phenotypic and biosynthetic changes caused by TGF1 activation,
leading to further loss of tissue compliance, directly contributing to
DAVD. Although work is underway to address the many potential
etiologies of DAVD, I believe that insights should be made into
the interstitium of the tissue and not merely at the endothelium.
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